Study design: Retrospective observational study. Objectives: To investigate the study participation rate of patients with acute spinal cord injury (SCI) early during rehabilitation after conveying preliminary study information. Setting: Single SCI rehabilitation center in Switzerland. Methods: Newly admitted acute SCI patients receive a flyer to inform them concerning the purpose of clinical research, patient rights and active studies. Upon patient request, detailed study information is given. The rate of patients asking for detailed information (study interest) and the rate of study participation was evaluated from May 2013 to October 2014. Furthermore, the number of patients not withdrawing consent to the utilization of coded health-related data was determined. Results: The flyer was given to 144 of the 183 patients admitted during the observation period. A total of 96 patients (67%) were interested in receiving detailed information, and 71 patients (49%) finally participated in at least one study. The vast majority of patients (that is, 91%) did not withdraw consent for retrospective data analysis. An age over 60 years had a significantly (P ⩽ 0.023) negative effect on study interest and participation, and the consent rate to retrospective data analysis was significantly (Po0.04) lower in patients older than 75 years. Study interest and participation were reduced more than 5 and 14-fold, respectively, in patients older than 60 years. Conclusions: The relatively low (approximately 50%) study participation rates of acute SCI patients should be considered when planning clinical trials. The recruitment of patients older than 60 years may be reduced substantially.
INTRODUCTION
There is a growing number of clinical studies involving patients with acute traumatic spinal cord injury (SCI): for example, the number of observational studies has doubled over the last decade. 1 Investigations of neuroprotective or -regenerative therapies require large numbers of patients to detect any, most likely moderate, neurologic improvements. Moreover, moderate neurologic improvements may get masked by spontaneous neurologic recovery early after injury, especially in patients with incomplete SCI. [2] [3] [4] Thus, larger sample sizes are required or potential study participants have to be excluded. Furthermore, primarily eligible patients have to be excluded as a result of severe concomitant injuries (for example, head trauma) or comorbidities, mental disorders, psychoactive substance abuse or communication barriers (for example, foreign languages), which preclude obtaining informed consent or represent confounding factors. 3, 5 The reported average number of participants enrolled in SCI trials is larger than 100. 1 Thus, the recruitment of sufficient numbers of acute traumatic and preferably motor complete SCI patients for clinical studies represents a challenge in the light of the relatively low incidence of SCI. The annual incidence of traumatic SCI ranges from 8 to 49 patients per million population in different high-income countries around the world. 6 In Switzerland, for example, the reported incidence ranges from 17 to 20 per million, 7 and thus, 140 to 160 individuals sustain traumatic SCI annually. The study registry 'ClinicalTrials.gov' (https://clinicaltrials.gov/, United States National Institutes of Health, accessed 1 November 2014) currently lists 26 open studies regarding SCI in Switzerland. Thus, a competition for enrollment of patients can develop, 3 and patients may get overwhelmed by multiple requests for study participation early after injury while they are in the process of coping with this life-altering event. With the purpose not to overburden patients with multiple requests for study participation early after injury, we have established a recruitment process using a flyer to inform patients concerning active studies at our institution.
An estimation of the number of patients who can be recruited at a certain institution is crucial for planning clinical studies. We have therefore evaluated the study participation rate of patients with acute SCI early during rehabilitation after conveying preliminary study information using a flyer.
Recruitment process and information flyer
The admission list of our institution is screened weekly for patients with acute SCI being admitted for primary rehabilitation. Identified patients are contacted as soon as their clinical condition allows (assessed by the responsible physician). Patients admitted to the intensive care unit are contacted after they have been transferred to the ward. In the course of a short bedside visit, patients are informed concerning the purpose of clinical research, patient rights and active studies they would qualify for by one of the three staff from the Clinical Trial Unit at our center. Furthermore, patients receive information about the utilization of coded health-related data for research purposes (retrospective data analysis). They have to notify the Clinical Trial Unit if they do not want their data to be used for future retrospective studies. At the end of the visit, a flyer containing the conveyed information and a short description of the aims of active studies is given to the patients. The flyer is available in German, French, Italian and English. Patients are not asked to decide on study participation based on the information in the flyer, but to convey whether they are interested in receiving detailed study information. If a patient requests detailed study information, the investigator is notified and will approach the patient. Patient recruitment for studies requiring enrollment during the intensive care unit period is carried out separately to the above-described process.
Collected data
The time period from May 2013 to October 2014 was evaluated. During this period, two multicenter observational cohort studies, two to three observational or cross-sectional studies and one small interventional trial were active for patients with acute traumatic SCI. Apart from the interventional trial, inclusion criteria were broad, and there were few exclusion criteria. Personal characteristics were collected. The severity of SCI was classified using the American Spinal Injury Association Impairment Scale (AIS). The time from injury to admission, transfer from the intensive care unit to the ward as well as delivery of the research information flyer was determined. Furthermore, the rate of patients asking for detailed study information (study interest) and the rate of study participation was collected. The number of patients not consenting to the utilization of coded health-related data was also determined.
Statistical analysis
The data were calculated as medians and 95% confidence intervals (CI) when appropriate. The Chi-square test was used to investigate differences in observed frequencies between groups (gender, injury etiology and injury severity). Comparisons between independent samples were performed using the MannWhitney U test. The effects of gender, age, injury level and severity, injury duration and injury etiology (that is, traumatic/nontraumatic) on study interest, study participation and consent to retrospective data analysis were investigated using binary logistic regression analysis. The interaction term etiology*gender*-age was included in the model. The age was grouped using 15-year increments. 8 According to international recommendations, injury level and severity were classified into four groups: (i) AIS D, (ii) AIS A-C paraplegia, (iii) AIS A-C low-level tetraplegia (C8-C5) and (iv) AIS A-C high-level tetraplegia (C4-C1). 8 The statistical analyses were performed using the SPSS software (version 18.0.3, IBM, Somers, NY, USA). A P-value of ⩽ 0.05 was considered significant.
RESULTS

From 1 May 2013 to 15
October 2014, a total of 183 patients with acute SCI were admitted to our institution for primary rehabilitation. The research information flyer was given to 144 patients. The reasons for not delivering the flyer to some patients are presented in Table 1 . Poor clinical condition or insufficient cognitive abilities were the most common reasons.
Patients' characteristics including gender, injury etiology (that is, traumatic or nontraumatic) and injury severity are presented in Table 2 . The majority of the patients were male (that is, 103/144, 72%) and had sustained traumatic SCI (that is, 94/144, 65%) ( Table 2 ). The median age at the time of SCI was 54 years (95% CI 50-60 years, range 16-88 years). Women were significantly (P = 0.01) older than men. Furthermore, patients with nontraumatic SCI were significantly (Po0.001) older compared with patients with traumatic SCI (Table 3) .
Patients had been admitted a median 11 days (95% CI 8-14 days) after SCI. Patients with nontraumatic SCI had been admitted significantly (P = 0.014) later (median 15 days) than those with traumatic SCI (median 8 days) ( Table 3 ). The flyer was delivered to the patients a median 37 days (95% CI 33-42 days) after SCI and a median 22 days (95% CI 20-25 days) after admission. In tetraplegic patients, significantly (P = 0.015) more time had elapsed from admission to flyer delivery, compared with paraplegic patients (Table 3) .
A total of 96 patients (67%) were interested in receiving detailed study information, and 71 patients (49%) finally participated in at least one study (Table 4 ). Thus, approximately four patients consented to study participation every month. The number of patients not withdrawing consent for the utilization of data for retrospective analysis was 131 (91%) ( Table 4 ). The patients' age had a significant effect on study interest (P = 0.002), study participation (Po0.001) and consent to retrospective data analysis (P = 0.03) ( Table 5 ). The rate of study interest, study participation and consent to retrospective data analysis for the different age groups are presented in Table 6 . The study interest and the study participation in the age group 46-60 years were significantly (P ⩽ 0.023) greater compared with the older age groups ( Table 6 ). The odds of having an interest in studies or participating in a study were reduced more than 5 and 14-fold, respectively, in patients older than 60 years ( Table 6 ). The odds of consenting to retrospective data analysis were significantly (P ⩽ 0.023) reduced 25 times in patients older than 75 years compared with the age group 46-60 years (Table 6) .
DISCUSSION
An estimation of the number of patients who can be recruited realistically at a study center is crucial for planning clinical studies. Typically, the total number of patients with the condition under investigation who are admitted to the study center is considered, even though only a fraction of these patients is eligible and consents to study participation. In the present setting, 79% (that is, 144/183) of admitted patients with acute SCI were eligible for at least one clinical study over a time period of 17.5 months. Poor clinical condition, specific study exclusion criteria and language barrier were the main reasons precluding eligibility. In a Canadian primary spinal trauma referral center, a potential 70% enrolment rate of patients with acute traumatic SCI for hypothetical clinical trials was determined. 5 The slightly lower eligibility rate, in comparison with the present study, may be the result of only including patients with traumatic SCI and different exclusion criteria. Naturally, not all eligible patients take part in a study. In the present investigation, 49% (that is, 71 patients) of Study participation rate J Krebs et al the eligible patients consented to study participation. The comparison of participation rates between studies turns out to be futile as a result of how differently recruitment, screening and participation rates have been determined and the various recruitment and screening procedures. For instance, Craven et al. 9 have reported the screening to recruitment ratio for different study designs and intervention types (ranging from 5:1 to 2:1). The ratio was calculated by dividing the number of consenting patients who underwent screening by the number of eligible patients enrolled in the study. This ratio would help to assess selection bias and plan studies.
In the present study, 67% of the eligible patients were interested in receiving detailed study information. Other authors, who have investigated the willingness of patients in participating in hypothetical [10] [11] [12] [13] or real trials, 14, 15 have reported similar rates, ranging from 50 to 66%. However, only 74% (71/96) of the interested patients in our investigation actually consented to participate. Different factors affect the interest in study participation and the consent to participation: we have observed a more than 5 and 14-fold reduction in study interest and participation, respectively, in patients older than 60 years. The greatest interest and participation rates were observed in the age group 46-60 years. Interestingly, interest and participation rates in the younger age groups (16-30 years and 31-45 years) were also lower, but only the rates in patients from 31 to 45 years were significantly reduced. The reasons for the reduced interest and participation rates in younger patients remains unclear and warrants further investigation. In contrast, injury etiology, level, severity and duration as well as gender did not have a significant effect. Maida et al. 11 have reported that the willingness of patients with multiple sclerosis to participate in a trial was influenced by their age, whether they had children or already had participated in a trial, the expectation to have a greater chance of cure and the wish to contribute to medical research. Improvement of one's own treatment or altruistic motivation are common considerations for study participation. 10 In contrast, invasive procedures and the fear of side-effects reduce study participation rates. 10 Other common reasons for declining participation are insufficient time resources and poor physical or mental condition. 10 We were not able to investigate the reasons for participation refusal in our cohort, because they had not been documented. There were only anecdotal reports such as: 'rehabilitation schedule too busy', 'not relevant/no personal benefit', 'too ill', 'too old for this kind of undertaking' and 'overwhelmed with overall situation'. There was no record that patients were overwhelmed with the presentation of several studies in the flyer. Patients were not asked to decide on study participation based on the information in the flyer, but to convey whether they wished to receive detailed study information. However, some patients may have been overwhelmed with the information in the flyer and thus declined study participation. In the present study, patients older than 75 years were 25 times more likely to withdraw consent for retrospective data analysis. Overall, the consent to retrospective data analysis was greater than 90%. The utilization of coded health-related data for retrospective analysis does not seem to generally raise concerns in patients.
Patients had received the research information flyer on average 22 days after admission, 37 days after SCI. Tetraplegic patients had received the flyer significantly later (that is, 26 days after admission) than paraplegic patients (that is, 20 days after admission), because they stayed longer in the intensive care unit. Supplementing usual study information with a booklet on clinical trials has been reported to have little or no impact on the recruitment rate. 16 However, the purpose of the research information flyer was not to increase study recruitment, but to spare patients from multiple requests for study participation at short intervals.
The presented data concerning study participation rates of patients with acute SCI early during rehabilitation using a research information flyer are site-specific with limited generalizability. However, the demographic characteristics of the investigated cohort are comparable with the characteristics of acute SCI patients in general, 6, [17] [18] [19] and the observed study interest and participation rates are in accordance with previously reported data. 5, [10] [11] [12] [13] [14] [15] The limitations of the present study also include that our investigation is specific to the rehabilitation stage and does not include the first 2 weeks after injury. Patients had been admitted 11 days after SCI, whereas in some SCI centers, the majority of patients are admitted within 48 h after injury. 5 The odds ratio values for age and gender should be interpreted with caution because of the wide CI. Furthermore, it was not possible to investigate the effect of the study design (for example, interventional, observational) on study interest and participation, and there was no outcome variable for assessing patient protection as a result of using the research information flyer. Finally, it was not possible to assess the effect of the flyer on recruitment rates, because no data were available for the period prior to the flyer. A relatively low (approximately 50%) consent rate should be expected and considered when planning clinical trials. In the present setting, approximately four patients consented to study participation every month. Considering the reported average number (that is, 4100) of participants enrolled in SCI trials, 1 it is not surprising that many investigators do not achieve their original recruitment target and have to extend the study duration. 20 Aside from patient-related factors, time constraints and an indifferent attitude of investigators towards clinical trials become increasingly prevalent and can affect recruitment negatively. Delivering preliminary study information to patients in the form of a flyer may not increase recruitment, but spares patients from multiple requests at short intervals. In contrast, the lack of patientphysician interaction may reduce recruitment. 11 Acute SCI patients may not represent a so-called vulnerable population, but facing the consequences of paralysis, they may decide to participate in a study because out of desperation, they grab on to anything promising a benefit, disregarding any potential risks. The screening and recruitment strategy we have instigated is an option to respect the ethical obligations when recruiting acute SCI patients for studies.
In conclusion, the relatively low (approximately 50%) study participation rates of acute SCI patients should be considered when planning clinical trials. The recruitment of patients older than 60 years may be reduced substantially.
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